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Description 

[0001] Field of the Invention 

[0002] The present invention has application in con- 
ventional endoscopic and open surgical instrumentation 
as well application in robotic-assisted surgery. The 
present invention further relates to trocars to assist in 
performing minimally invasive surgery and, more partic- 
ularly, to improved seals for such trocars. 
[0003] Background of the Invention 
[0004] The use of endoscopic procedures in surgery 
has become widely accepted. The term endoscopic as 
used herein is defined to include all types of minimally 
invasive surgical procedures including laparoscopic and 
arthroscopic procedures. Accordingly, numerous endo- 
scopic instruments have been developed which allow the 
surgeon to perform complex surgical procedures with 
minimal incisions into the skin and tissue surrounding a 
particular body cavity or anatomical region. In order to 
introduce the endoscopic instrumentation into the body 
cavity, it is often necessary to puncture and cannulate 
the body cavity by using a trocar. Trocars are widely 
known in the art and typically consist of an obturator and 
a trocar cannula. An example of a trocar can be found in 
U.S. Patent 6,01 7,356 issued to Frederick et al. on Jan- 
uary 25, 2000. 

[0005] It is common for a sealing arrangement or seal- 
ing device to be used in association with the cannula to 
prevent the escape of fluid or gas during endoscopic pro- 
cedures. During an endoscopic surgical procedure, the 
internal gas pressure must be maintained in order to suc- 
cessfully complete the procedure. In order to maintain 
the internal gas pressure while instruments are passed 
into and out of the trocars positioned in a body cavity, 
sealing devices are required for both the instruments and 
for the trocar assemblies. That is most trocars have two 
sealing devices. One which seals the trocar when there 
is not an instrument passing therethrough, and one which 
seals the trocar as instruments are passed therethrough. 
Furthermore, it is desirable that the sealing device main- 
tain gas pressure in the abdominal cavity, despite nu- 
merous insertions and withdrawals of surgical instru- 
ments through the trocar cannula. 
[0006] Most commercially available trocars have an 
outer seal and an inner seal. The outer seal is typically 
a gasket located at the proximal most end of the trocar 
cannula. This gasket tightly fits itself around the elongat- 
ed shafts of any medical devices passing therethrough. 
Therefore, the outer seal prevents fluids from escaping 
the body cavity through the trocar cannula while surgical 
instruments are being used with the cannula. The inner 
seal is typically what is referred to as a flapper door. It is 
made from a rigid, typically plastic, door which is spring 
biased against an inner gasket. The inner seal prevents 
fluids from escaping the body cavity through the trocar 
cannula while the trocar cannula is not in use, i.e. with 
no surgical instruments or obturators passing there- 
through. The inner seal is located with the trocar cannula 



handle, distal to the outer seal. 

[0007] EP 0 567 142, discloses a trocar according to 
the preamble of claim 1 . US 5 743 884 discloses a sealing 
structure for a medical instrument. 
5 [0008] Summary of the Invention 

[0009] The present invention provides a trocar as re- 
cited in the claims. 

Brief Description of the Drawings 

10 

[0010] Figure 1 is a perspective view of a trocar in ac- 
cordance with the present invention. 
[001 1 ] Figure 2 is an exploded view of the seal assem- 
bly 2 of the present invention. 
15 [0012] Figure 2A, is a view similar to that of Figure 2 
but showing the protector segments 40 and seal seg- 
ments 4a-4d assembled in a preferred embodiment. 
[0013] Figure 3 is a plan view of the seal segments 4 
(a) - 4(d) used in the seal 5 of the present invention. 
[0014] Figure 4 is a perspective view of the retainer 
ring assembly 20 used in the present invention and seal 
segments 4a-4d separated for clarity. 
[0015] Figure 5 is a perspective view showing seal 5 
of the present invention. 

[001 6] Figure 6 is a perspective view of seal 5, attached 
to a flotation system 80 having an instrument 90 inserted 
therethrough. 

[001 7] Figure 7 is a cross-sectional view of trocar 1 00 
shown in Figure 1, taken along line 7-7 and having the 
obturator 1 1 0 removed for clarity 

[0018] DETAILED DESCRIPTION OF THE DRAW- 
INGS 

[0019] Referring now to the drawings wherein like nu- 
merals indicate the same elements throughout the views, 
there is shown in Figure 1 a trocar, 100 in accordance 
with the present invention. Trocar 100 can be similar to 
the one described in U.S. Patent 6,017,356 issued to 
Fredrick et al. Trocar 100 comprises of cannula portion 
110 and obturator portion 120. The obturator portion is 
well known to those skilled in the art, and can be bladed 
and non-bladed such as those available on the ENDO- 
PATH 1 1® Trocar sold by Ethicon Endo-Surgery, Cincin- 
nati, OH. Obturator portion 120 has a piercing tip 122 
which is used to pierce the patients tissue until it reaches 
the abdominal cavity. After penetration into the abdomi- 
nal cavity is complete, obturator portion 120 can be re- 
moved from cannula portion 1 1 0. After the obturator por- 
tion is removed, any number of surgical instruments such 
as, for example, a tissue fastening instrument can be 
inserted through the cannula of the trocar to perform the 
surgical procedure. 

[0020] As seen from Figure 7, a preferred embodiment 
of the present invention is a trocar 100 for performing a 
procedure on a patient. Trocar 1 00 includes a hollow can- 
nula 202 having a distal end 204 and a proximal end 206. 
Trocar 100 also includes a housing 210 having a distal 
end 21 2 attached to the proximal end 206 of the cannula 
202 and a proximal end 21 4 having a wall 21 6 attached 
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thereto, the wall having an aperture 218 extending there- 
through. Trocar 1 00 includes a seal assembly 2 disposed 
within the housing comprising a plurality of layered elas- 
tomeric members 4a-4d forming conical shape seal 5. 
As described below, the plurality of layered elastomeric 
members 4a-4d have a semi-circular profile, and prefer- 
ably having a circumference of about 1 80 to 270 degrees. 
As described below, the seal assembly preferably in- 
cludes a first and second rigid rings (gasket retainer ring 
8 and gasket ring 20) wherein the layered elastomeric 
members 4a-4d are disposed between and are abutting 
against the rings 8 and 20. As described below, the elas- 
tomeric members 4a-4d preferably include a proximal 
flange portion 70, and an inwardly extending portion 72 
extending distally therefrom, wherein the proximal flange 
portions are disposed between and are abutting against 
the rings. Preferably, the seal assembly 2 has an outer 
perimeter 220 which is attached to a flotation means 80. 
As will be described in greater detail below, seal assem- 
bly 2 preferably includes a plurality of protectors 40 dis- 
posed proximal to the elastomeric seal. Lastly, trocar 1 00 
preferably includes a zero closure valve shown in Figure 
7 as a duck bill valve 230. 

[0021] Referring now to Figures 2 and 2A, there is 
shown seal assembly 2 made in accordance with the 
present invention. Seal assembly 2 a crown 30, protec- 
tors 40, gasket ring 20, seal segments 4a-4d and gasket 
retainer ring 8. Gasket retainer ring 8 can be made of 
any number of materials known to those skilled in the art 
including, but not limited to, polycarbonate. Gasket re- 
tainer ring 8 includes ring base 9 having a top 11. Ex- 
tending from top 1 1 of ring base 9 is a plurality of retainer 
pins 1 0. Ring base 9 also includes a plurality of holes 1 4 
extending therethrough. Retainer pins 10 can be at- 
tached to top 1 1 of ring base 9 by any attachment means 
known to those skilled in the art or can integrally molded 
with ring base 9. Retainer pins 10 can be used with seal 
segments 4a-4d by placing the gasket retainer holes 6 
over retainer pins 10. Ring base 9 further includes crush 
rib 12, shown in Figure 2A. Crush rib 12, which is the 
inner edge of the opening of ring base 9. 
[0022] Gasket ring 20, shown in Figure 4, helps in se- 
curing seal segments 4a-4d onto retainer ring 8. Gasket 
ring 20 can be made of any number of materials known 
to those skilled in the art including, but not limited to, 
polycarbonate. Gasket ring 20, has top 22, bottom 24, 
and opening 23 therethrough. Gasket ring 20 further in- 
cludes a plurality of gasket pin holes (not shown) dis- 
posed therein on bottom 24 for receiving retainer pins 1 0 
and a plurality of crown holes 28 therein on top 22 for 
receiving crown pins 32. Gasket ring 20 further includes 
a plurality of gasket pins 29 extending from bottom 24 
[0023] As shown in Figure 2, the seal assembly 2 fur- 
ther includes crown ring 30 and a plurality of protectors 
40, which are located over seal segments 4a-4d. Crown 
ring 30, which can be made of any number of materials 
known to those skilled in the art including, but not limited 
to polycarbonate, is ring shaped member having bottom 



31 . Extending from bottom 31 of crown ring 30 is a plu- 
rality of crown pins 32. Crown pins 32 can be attached 
to bottom 31 of crown ring 30 by any attachment means 
known to those skilled in the art or can integrally molded 

5 therewith. Crown pins 32 can be used to assemble pro- 
tectors 40 to gasket ring 20 of gasket assembly 3 forming 
seal assembly 2 of the present invention as illustrated in 
Figure 2. Protectors 40, which are preferably made of a 
thin flexible polymer, can be slightly trapezoidal and are 

10 overlapped or woven with one another and attached to- 
gether by any means known to those skilled in the art to 
form a conical shape as illustrated in Figure 2. Such pro- 
tectors are further described in EP 1 520 539. 
[0024] The protectors 40 are attached to seal assem- 

15 bly 2 by trapping them between the distal surface 31 of 
the crown ring 30 and the proximal surface 22 of the 
gasket ring 20. Crown pins 32 on the distal surface 31 of 
the crown ring 30 pass through protector holes 42 in the 
protector flange 44 of the protectors 40. These crown 

20 pins 32 also affix to crown holes 28 on the proximal sur- 
face 22 of the gasket ring 20, thereby holding the protec- 
tors 40 fixed in place between the surfaces of the two 
parts. 

[0025] When assembled as seal assembly 2, the pro- 
25 tectors are layered together as described above, and the 
seal segments are layered together as described below. 
As is better seen by referring to figure 3, gasket pins 10 
go through holes 6 in seal segments 4, and snap into 
gasket pin holes 26, and gasket pins 29 snap into holes 
30 14 on retainer ring 8 to secure gasket ring 20 to gasket 
retainer ring 8 together, with the seal segments disposed 
therebetween. Crown pins 32 go through holes 42 on 
protectors 40 and snap into crown holes 28 to help secure 
gasket ring 20 to crown 30 with protectors 40 disposed 
35 therebetween. When all assembled, it forms seal assem- 
bly 2 (shown in Figure 7). 

[0026] Seal protectors 40 are well known in the art and 
are described in U.S. Patent 5,308,336 issued to Hart et 
al. on May 3, 1 994. As illustrated in Figures 2-6, retainer 

40 ring assembly 3 includes four seal segments 4a-4d, gas- 
ket retainer ring 8, and gasket ring 20. Any number of 
seal segments can be used and the invention herein is 
not limited by four. Each seal segment 4a-4d, which can 
be made of but is not limited to an elastomer such as, for 

45 example, silicon, can be molded flat or non-planer. 

[0027] In one alternate embodiment, the pins and hole 
combinations are split between the gasket retainer ring 
8 and the gasket ring 20. Four pins and twelve holes can 
be integral to the gasket ring 20, and twelve pins and four 

50 holes can be integral to the gasket retainer ring 8. The 
seals are then "woven" onto the gasket ring 20, requiring 
placement of each seal segment over only 3 pins. This 
is compared to the 10 pins required in the embodiment 
previously described. These pins hold the seal in the 

55 proper configuration, providing alignment of the gasket 
holes 6 with the remaining pin-hole pairs (10 and 26). 
When the gasket retainer ring 8 is assembled to the gas- 
ket ring 20, the twelve pins on the gasket retainer ring 
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pass through the aligned gasket holes, thereby trapping 
the seals as in the previous embodiment. Any number or 
combinations of pins and holes on gasket members 8 
and 20 can be used. 

[0028] Alternatively, one can use only four pins are for 
positive fixation through the gasket holes (6). The four 
pins can be located the gasket ring 20 and four corre- 
sponding holes can be located on the gasket retainer 
ring. The seal segments (4a-d) have holes only corre- 
sponding to these locations. To supplement the fixation 
associated with these pin-hole combinations, additional 
"pinch-pins" can be located on both the gasket ring 20 
and the gasket retainer ring 8. These pinch-pins are con- 
ical-shaped protrusions projecting from both the distal 
surface 24 of the gasket ring 20 and the proximal surface 
1 1 of the gasket retainer ring 8. These conical protrusions 
on each part radially align with one another, and com- 
press the perimeter flange of the seal segments when 
the gasket ring 20 and gasket retainer ring 8 are assem- 
bled together. Due to the sharpness of the tip on the 
conical protrusions, they "dig in" to the flexible material 
of the seal segments, aiding in fixation of the perimeter 
of the seal segments. 

[0029] Seal segments 4 can be made from any number 
of materials known to those skilled in the art including 
polyisoprene and silicone. Seal segments 4 comprise a 
proximal flat flange portion 70, and a inwardly extending 
distal portion 72. Seal segments 4, as seen in Figure 2, 
can have a semicircular shape having a circumference 
of 225 degrees such that when they are layered together 
they have a conical shape as shown in Figure 5. How- 
ever, any number of different shapes would work as well. 
The seal segments can also be molded non-planer and 
each segment can be identical in design and shape or 
different. Preferably, the seal assembly 2 of the present 
inventions includes a plurality of seal segments 4 which 
are layered so as to form a multi-layer conical seal 5. The 
seal segments 4 can be stacked on top of one another 
to form this layered configuration, or can be woven to- 
gether as described below. 

[0030] In one preferred embodiment, as best de- 
scribed by referring to Figures 3,4 and 5, seal segments 
4a-4d are woven with one another. Now, it will be de- 
scribed how seal segments 4a-4d can be assembled with 
retainer ring 8 and gasket ring 20 to form conical seal 5 
of the present invention. The assembly can be completed 
by first placing gasket holes 6 of first seal segment 4a 
onto gasket retainer pins 10 of gasket retainer ring 8 as 
shown in the figures. Since first seal segment 4a is the 
first seal to be assembled to retainer ring 8 there is no 
specific retainer pin 1 0 location necessary to place gas- 
ket holes 6 of first seal 4a thereover. The gasket holes 6 
of second seal segment 4b are then positioned onto gas- 
ket retainer pins 10 of gasket retainer ring 8 such that 
starting edge 1 5b of second seal 4b overlaps ending edge 
17a of first seal 4a. Basically, the starting edge of each 
seal segment will share at least one retainer pin of the 
ending edge of an adjacent seal segment such that the 



starting edge of one seal segment will be overlapped on 
top of the ending edge of an adjacent seal segment. Since 
this is a four piece design, starting edge 15b of second 
seal segment 4b is located at a position 90 degrees, in 

5 a counter clockwise fashion, from the starting edge 15a 
of the first seal segment 4a. After third section 4c has 
been placed on the pins, starting edge 15a of first seal 
segment 4a is removed from the pins allowing ending 
edge 17d of fourth seal segment 4d to be placed there- 
to under such that all seal segments 4a-4d are overlapping 
as shown in Figures 3-4. Staring edge 1 5d of fourth seal 
segment 4d is placed on gasket retainer pins 8 in the 
same manner as the others over third seal segment 4c. 
However, ending edge 1 7d of fourth seal segment 4d is 

15 placed under the removed portion of starting edge 15a 
of first seal segment 4a. Once fourth seal segment 4d 
has been seated on all of the gasket retainer pins 8, the 
removed portion of the first seal segment 4a is placed 
over the ending portion of the fourth seal segment 4d. 

20 [0031] The above described embodiment of placing 
seal segments 4a-4d onto retainer pins 10, allows seal 
segments 4a - 4b to form a seal 5 having a conical shape 
as shown in Figures 3 and 5. Figure 5 shows seal 45 as 
having a hole 74 at its distal end. However, seal segments 

25 4 could be configured so as not to have a hole there- 
through so as to form a zero closure valve. In addition, 
the seal segments themselves can be molded such that 
they have a varying thickness across the profile of the 
seal. This can be done for several reasons i.e. minimizing 

30 leak rate, drag, and is also described in EP 1 520 537. 
[0032] Referring to Figure 6, a benefit of seal assembly 
2 of the present invention is illustrated showing an in- 
crease in the ability to a insert surgical instrument 90, 
like a surgical stapler or clip applier, with a larger range 

35 of instrument shaft diameters 50 into a trocar of the type 
described above as item 1 00. The herein described seal 
eliminates the classical issue of "hoop-stress" associated 
with lip seals. By breaking the seal into multiple seg- 
ments, the strain in the system can be greatly reduced 

40 during instrument insertion. In the case of a seal that 
must seal on both 5 mm instruments as well as 12 mm 
instruments, this reduction in strain is believed to be as 
much as 75%. This yields much lower peak instrument 
insertion forces, instrument insertion drag forces, instru- 

45 ment extraction drag forces, and instrument peak extrac- 
tion forces. The reduction in strain allows the seal to resist 
puncture during insertion of sharp instruments betterthan 
lip seals. When a sharp instrument contacts the seal, the 
increase in strain does not occur as rapidly as in lip seals. 

50 This allows the instrument to pass by prior to critical strain 
levels being reached, resulting in a puncture or tear. 
[0033] The interwoven design of the seals of the above 
described embodiment allows for a single thickness of 
one seal segment to be contacting the instrument during 

55 instrument use the majority of the time (sometimes the 
overlap allows two seal segments to be contacting the 
instrument in localized regions). This is unlike other seg- 
mented seals where multiple seal layers are required to 
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be in contact with the instrument at a given location to 
provide an adequate seal. Therefore, the interwoven de- 
sign provides a performance edge over other segments 
seal designs. This is evident in all areas of force associ- 
ated with instrument use. 

[0034] In addition, because the described embodiment 
reduces strain, it is possible to make the hole atthe center 
of the seal smaller than is typically desired for lip seals. 
Forces associated with instrument use in lip seal designs 
are greatly affected by reductions in the size of the hole. 
While there is some impact with the segmented seal de- 
sign of this patent, the effect is much less dramatic. 
Therefore, by reducing the hole-size at the center, the 
segmented seal can gain an improved ability to maintain 
insulflation when a small instrument is axially offset to 
one side of the trocar channel with a very minimal effect 
on instrument usage forces. Alternatively, the seal can 
be put together such that there is no hole present pro- 
vides a zero-closure design, sealing both when no instru- 
ment is present and while an instrument is present. 
[0035] Preferably, the seal assembly can be mounted 
onto the trocar through a flotation means or system such 
as a bellows. Such seal flotation systems are described 
in U.S. Patent 5,385,553 issued to Hart et al. on January 
31 , 1 995. By referring to figure 7, it can be seen that seal 
assembly 2 is connected to a flotation system 80. The 
bellows 80 allows for radial movement of the seal assem- 
bly. The radial force required to deflect the bellows radi- 
ally is much less than the contact force exerted by the 
on the instrument. This will allow the flotation system to 
deflect while the seal segments maintain a sealing con- 
dition with the instrument. Protector flange 44 is first laid 
on top of ring surface 22. The flotation means can have 
a flange on its inner diameter with holes in it which can 
be laid over the protectors' flanges such that the holes 
in the bellow's flange line up with the holes in the protec- 
tors 42. This results in the flotation means being in-be- 
tween, or sandwiched between, ring 31 and protectors 
44. The flotation system can help to prevent the protec- 
tors from moving up and down unintentionally. 
[0036] While preferred embodiments of the present in- 
vention have been shown and described herein, it will be 
obvious to those skilled in the art that such embodiments 
are provided by way of example only. Numerous varia- 
tions, changes, and substitutions will now occur to those 
skilled in the art without departing from the invention. For 
example, as would be apparent to those skilled in the art, 
the disclosures herein have equal application in robotic- 
assisted surgery. In addition, itshould be understood that 
every structure described above has a function and such 
structure can be referred to as a means for performing 
that function. Accordingly, it is intended that the invention 
be limited only by the scope of the appended claims. 



Claims 

1. A trocar (100) for performing a procedure on a pa- 



tient, said trocar comprising: 

a. a hollow cannula (202) having a distal end 
(204) and a proximal end (206); 
5 b. a housing (210) having a distal end (212) at- 

tached to said proximal end (206) of said can- 
nula (202) and a proximal end (214) having a 
wall (216) attached thereto, said wall (21 6) hav- 
ing an aperture (218) therethrough; 
10 c. aseal assembly (2) disposed within said hous- 

ing (210) comprising a plurality of layered elas- 
tomeric members (4a-4d) each having at least 
a semi-circular profile, 

15 characterised in that: 

said plurality of layered elastomeric members 
(4a-4d) form a conical shape (5) and are dis- 
posed such that there is a substantially centrally 
20 located aperture (74) in said seal assembly (2). 

2. The trocar (100) according to claim 1 wherein said 
layered elastomeric members (4a-4d) have a cir- 
cumference of about 180 to 270 degrees. 

25 

3. The trocar (1 00) according to claim 1 , wherein said 
seal assembly (2) includes a first and second rigid 
rings (8, 20) wherein said layered elastomeric mem- 
bers (4a-4d) are disposed between and are abutting 

30 against said rings (8, 20). 

4. The trocar (100) according to claim 3 wherein said 
elastomeric members (4a-4d) comprise a proximal 
flange portion (70), and an inwardly extending por- 

35 tion (72) extending distally therefrom, wherein said 
proximal flange portions (70) are disposed between 
and are abutting against said rings (8, 20). 

5. The trocar (100) according to claim 3 wherein said 
40 seal assembly (2) has an outer perimeter (220) which 

is attached to a flotation means (80). 

6. The trocar (100) according to claim 1 wherein said 
seal assembly (2) includes a plurality of protectors 

45 (40) disposed proximal to said elastomeric seal. 

7. The trocar (100) according to claim 1 wherein said 
plurality of elastomeric members (4a-4d) are woven 
together. 

50 

8. The trocar (100) according to claim 1 wherein said 
plurality of elastomeric members (4a-4d) have a non- 
planer shape prior to be assembled together. 



1. Trokar (100) zum Durchfuhren einer Prozedur bei 
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35 



50 

8. The trocar (100) 
plurality of elastor 
planer shape pric 

55 
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Revendications 

1 . Trocart (1 00) destine a executer une procedure sur 
un patient, ledit trocart comprenant : 

5 

a. une canule creuse (202) presentant une ex- 
tremite distale (204) et une extremite proximale 
(206) ; 

b. un boTtier (21 0) presentant une extremite dis- 
10 tale (212) fixee a ladite extremite proximale 

(206) de ladite canule (202) et une extremite 
proximale (214) presentant une paroi (216) fixee 
a celle-ci, ladite paroi (216) presentant une 
ouverture (218) la traversant ; 
15 c. un ensemble de joint (2) dispose a I'interieur 

dudit bottier (210) comprenant une pluralite 
d'elements elastomeres stratifies (4a-4d) pre- 
sentant chacun au moins un profil semi-circulai- 
re, caracterise en ce que : 

20 

ladite pluralite d'elements elastomeres stra- 
tifies (4a-4d) forment une configuration co- 
nique (5) et sont disposes de telle sorte qu'il 
existe une ouverture (74) situee sensible- 
25 mentde maniere centrale dans ledit ensem- 

ble de joint (2). 



einem Patienten, wobei der Trokar aufweist: 

a. eine hohle Kanule (202) mit einem distalen 
Ende (204) und eine proximalen Ende (206); 

b. ein Gehause (210) mit einem distalen Ende 
(212), das an dem proximalen Ende (206) der 
Kanule (202) befestigt ist, und einem proximalen 
Ende (214), an dem eine Wand (216) befestigt 
ist, wobei die Wand (216) eine durchgehende 
Offnung (218) hat; 

c. eine Dichtanordnung (2), die innerhalb des 
Gehauses (210) angeordnet ist, welche eine 
Vielzahl geschichteter elastomerer Elemente 
(4a - 4d) aufweist, wobei jedes wenigstens ein 
halbkreisformiges Profil hat, dadurch gekenn- 
zeichnet, daB: 

die Vielzahl der geschichteten elastomeren 
Elemente (4a - 4d) eine konische Form (5) 
bildet und derart angeordnet ist, daB es eine 
im wesentlichen mittig angeordnete Off- 
nung (74) in der Dichtanordnung (2) gibt. 

2. Trokar (1 00) nach Anspruch 1 , bei dem die geschich- 
teten elastomeren Elemente (4a - 4d) einen Umfang 
von ungefahr 180 bis 270 Grad haben. 

3. Trokar (1 00) nach Anspruch 1 , bei dem die Dichtan- 
ordnung (2) einen ersten und einen zweiten starren 
Ring (8, 20) umfaGt, wobei die geschichteten elasto- 
meren Elemente (4a - 4d) zwischen den Ringen (8, 
20) angeordnet sind und an diesen anliegen. 

4. Trokar (100) nach Anspruch 3, bei dem die elasto- 
meren Elemente (4a - 4d) einen proximalen Flansch- 
bereich (70) und einen sich nach innen erstrecken- 
den Bereich (72), der sich distal von diesem er- 
streckt, aufweisen, wobei die proximalen Flansch- 
bereiche (70) zwischen den Ringen (8, 20) angeord- 
net sind und an diesen anliegen. 

5. Trokar (1 00) nach Anspruch 3, bei dem die Dichtan- 
ordnung (2) eine auBere Berandung (220) hat, die 
an einer Floatationseinrichtung (80) befestigt ist. 

6. Trokar (1 00) nach Anspruch 1 , bei dem die Dichtan- 
ordnung (2) eine Vielzahl von Protektoren (40) um- 
faBt, die proximal zu der elastomeren Dichtung an- 
geordnet sind. 

7. Trokar (1 00) nach Anspruch 1 , bei dem die Vielzahl 
der elastomeren Elemente (4a - 4d) miteinander ver- 
woben sind. 

8. Trokar (1 00) nach Anspruch 1 , bei dem die Vielzahl 
der elastomeren Elemente (4a - 4d), bevor sie zu- 
sammengesetzt werden, eine nichtebene Form ha- 
ben. 



2. Trocart (100) selon la revendication 1 dans lequel 
lesdits elements elastomeres stratifies (4a-4d) pre- 

30 sentent une circonference d'environ 180 a 270 de- 
gres. 

3. Trocart (100) selon la revendication 1, dans lequel 
ledit ensemble de joint (2) comporte une premiere 

35 et une seconde bagues rigides (8, 20) dans lequel 
lesdits elements elastomeres rigides (4a-4d) sont 
disposes entre lesdites bagues (8, 20) et sont en 
butee contre celles-ci. 

40 4. Trocart (100) selon la revendication 3 dans lequel 
lesdits elements elastomeres (4a-4d) comprennent 
une partie de rebord proximale (70), et une partie 
s'etendant vers I'interieur (72) s'etendantde maniere 
distale depuis celle-ci, dans lequel lesdites parties 

45 de rebord proximal (70) sont disposees entre lesdi- 
tes bagues (8, 20) et sont en butee contre celles-ci. 

5. Trocart (100) selon la revendication 3 dans lequel 
ledit ensemble de joint (2) presente un perimetre ex- 

50 terne (220) qui est fixe a des moyens de flottation 

(80). 

6. Trocart (100) selon la revendication 1 dans lequel 
ledit ensemble de joint (2) comporte une pluralite de 

55 protecteurs (40) disposes de maniere proximale par 

rapport au dit joint elastomere. 

7. Trocart (100) selon la revendication 1 dans lequel 



35 



6 



11 



EP 1 459 688 B1 



ladite pluralite d'elements elastomeres (4a-4d) sont 
tisses les uns avec les autres. 

Trocart (100) selon la revendication 1 dans lequel 
ladite pluralite d'elements elastomeres (4a-4d) pre- 5 
sentent une forme non plane avant d'etre assembles 
les uns aux autres. 
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FIG. 5 
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FIG.6 
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